The contribution of Ca 2+ release from intracellular Ca 2+ stores (ICS) for regulation of synaptic plasticity thresholds during aging was investigated in hippocampal slices of aged 
be a factor in altered synaptic plasticity thresholds during aging. Thus, the current study was designed to investigate the role of ICS in mediating age-related changes in the threshold for LTP-induction.
MATERIALS AND METHODS

Subjects
Procedures involving animal subjects have been reviewed and approved by
Institutional Animal Care and Use Committee. Male Fischer 344 rats, young (5-8 months; n = 20) and aged (22-24 months; n = 41), were group housed (1 -2 per cage), maintained on a 12:12 hr light schedule, and provided ad lib access to food and water.
Hippocampal slice preparation
Rats were euthanatized with CO 2 , hippocampi were dissected, and slices (~ 400 µm) cut parallel to the alvear fibers with a Vibratome (Technical Products International Inc., St. Louis, Missouri). Slices were transferred to a standard interface-recording chamber that was continuously perfused (1 mL/min) with oxygenated artificial 
Electrophysiological recordings
Extracellular synaptic field potentials from CA3-CA1 synaptic contacts were recorded with glass micropipettes (4-6 MΩ) filled with ACSF. Stimulating electrodes (stainless steel, tip diameter ~0.13 mm) were positioned on either side (approximately 1 mm) of a recording electrode localized to the middle of stratum radiatum and single diphasic stimulus pulses were alternated between pathways such that each pathway was activated at 0.033 Hz. One stimulating electrode activated a control pathway used to insure that the effects of pattern stimulation were specific to activated synapses and not due to a change in slice health (Norris et al. 1996) . Stimulation intensity was set to elicit a Only neurons with resting membrane potential less than -57 mV, an input resistance >20 MΩ and an action potential amplitude rising at least 70 mV above the point of spike initiation, were included in the analysis as described earlier (Kumar and For synaptic plasticity studies, the mean percent changes in the slope of the extracellular synaptic response was measured 55-60 min after 5 Hz stimulation for both control and tetanized pathways. An analysis of variances (ANOVA), repeated across the two pathways, determined effects of patterned stimulation and age. Post hoc analyses were conducted using Scheffe tests, with significance set at p < 0.05. Where stated, n represents the number of slices used in each set of experiment.
RESULTS
Inhibition of Ca 2+ release from intracellular stores facilitates LTP-induction in slices from aged rats
An episode of pattern stimulation (5 Hz, 900 pulses) produced an initial shortlasting (~ 10 min) depression in slices from young (n = 10) and aged (n = 18) rats, which returned to baseline over the next 60 min. The percent change for both age groups 
Mechanisms for facilitation of LTP following inhibition of intracellular stores: Reduced
AHP and increased NMDA receptor function
Previous work suggests that the LTP threshold for older animals may be regulated by the amplitude of the Ca 2+ -dependent AHP (Norris et al. 1998a; Kumar and Foster 2002) . In order to determine whether a similar mechanism might contribute to facilitation of synaptic enhancement following blockade of ICS, the Ca 2+ -dependent K + -mediated AHP was examined. A total of thirty-three cells from aged animals and eleven cells from young animals were acceptable according to our criteria. The input resistance, resting membrane potential, and spike amplitude were not different between age groups, and no significant differences in the intrinsic membrane properties (input resistance, resting membrane potential, and spike amplitude) were observed across the various treatment conditions (Table 1) CPA mediated reduction in the AHP in young animals was highly variable and considerably less than that for aged animals (15.57 + 15.7 %, n = 3). Finally, the reduction in the AHP was specific to ryanodine receptors since blockade of metabotropic glutamate receptors (mGluRs) by application of MCPG (500 µM) resulted in a slight increase in the AHP amplitude in aged rats (4.23 + 2.27 %, n = 3). Similarly, application of drug vehicle, DMSO (n = 4) or NaOH (n = 2), had no effect on the AHP amplitude.
The results are consistent with the idea that ICS influence on the threshold for synaptic plasticity in aged animals is mediated by changes in the AHP. In order to further test this notion, slices from aged rats were bathed in medium containing CPA (3 µM) and the L-channel agonist, Bay K8644 (1 µM). Figure 3A illustrates that the AHP is such that the response of the tetanized pathway was not different from the control (nontetanized) pathway (Fig 3B) . In one slice, pattern stimulation in CPA + Bay K8644 was associated with a rather large (141%) increase in the synaptic response. However, this does not seem likely since ryanodine, which blocks release rather than the Ca 2+ pump, also facilitated LTP. Furthermore, the LTP was specific to the pathway that 
